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Abstract 

Background: Coe-Pak is a widely used periodontal dressing applied post-surgically to protect the wound site, facilitate 

healing, and reduce postoperative discomfort. However, conventional Coe-Pak formulations have been associated with several 

limitations, including increased plaque accumulation, excessive granulation tissue formation, and cytotoxic effects on gingival 

fibroblasts during the early healing phase. Additional concerns include suboptimal setting time, poor aesthetic appearance, and 

heightened tissue reactions compared to alternatives like PerioPutty. 

Objective: To enhance the healing efficacy and patient comfort associated with periodontal dressings by developing a novel 

Coe-Pak formulation infused with betel leaf extract. 

Innovation: The proposed betel leaf extract-infused Coe-Pak leverages the natural antibacterial, anti-inflammatory, and 

wound-healing properties of betel leaf to address the drawbacks of conventional dressings. This targeted approach aims to 

reduce cytotoxicity, minimize plaque retention, and improve tissue response, thereby promoting faster and more comfortable 

postoperative recovery. 

Conclusion: The integration of betel leaf extract into Coe-Pak represents a promising advancement in periodontal dressing 

technology, offering improved biological compatibility and enhanced healing outcomes for patients undergoing periodontal 

surgery. 
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Introduction 

Periodontal diseases, characterized by inflammation and 

destruction of the supporting structures of the teeth, often 

necessitate surgical intervention when non-surgical 

therapies prove insufficient. [1] Procedures such as flap 

surgeries, gingivectomies, and regenerative techniques are 

commonly employed to restore periodontal health. 

However, the success of these surgeries heavily depends on 

effective postoperative care, which includes the use of 

periodontal dressings to protect the surgical site, promote 

healing, and reduce patient discomfort. [2] 

Coe-Pak, a non-eugenol-based periodontal dressing, has 

been widely adopted due to its ease of manipulation, 

biocompatibility, and ability to conform to various surgical 

sites. It acts as a mechanical barrier, shielding the wound 

from external irritants and minimizing trauma during the 

healing phase. Despite its utility, Coe-Pak has been 

associated with several clinical and biological drawbacks. 

Studies have reported increased plaque accumulation under 

the dressing, which can hinder healing and elevate the risk 

of infection. Moreover, its tendency to promote excessive 

granulation tissue formation may complicate the healing 

process and delay tissue regeneration [3].  

From a cellular perspective, Coe-Pak has demonstrated 

cytotoxic effects on human gingival fibroblasts, particularly 

in the initial days following surgery. These effects can 

impair cell viability and proliferation, both of which are 

essential for effective wound healing. Additionally, patients 

and clinicians have expressed concerns regarding its setting 

time, which may be inconsistent, and its appearance, which 

is often considered unaesthetic. Compared to newer 

dressings like PerioPutty, Coe-Pak has also shown a more 

pronounced tissue reaction, raising questions about its long-

term biocompatibility [4] 

In light of these limitations, there is a growing interest in 

enhancing the therapeutic potential of periodontal dressings 

through natural bioactive compounds. Betel leaf (Piper 

betle), a plant widely used in traditional medicine across 

Asia, offers promising pharmacological properties. Rich in 

phenolic compounds, flavonoids, and alkaloids, betel leaf 

exhibits strong antibacterial, anti-inflammatory, and wound-

healing effects. These attributes make it an ideal candidate 

for integration into periodontal dressings aimed at 

improving healing outcomes and patient experience [5] 

The present study proposes a novel formulation: betel leaf 

extract-infused Coe-Pak. This innovation seeks to combine 

the mechanical benefits of conventional Coe-Pak with the 

biological advantages of betel leaf extract. By doing so, it 

aims to reduce cytotoxicity, limit plaque retention, and 

promote faster, more comfortable healing. This article 

explores the rationale, formulation process, and potential 

clinical implications of this enhanced dressing, offering a 

new direction in periodontal postoperative care. 

 

Materials and Methods 

Fresh betel leaves (Piper betle) were sourced from a local 

organic supplier and thoroughly washed with distilled water 

to remove surface impurities. The leaves were then air-dried 

under shade to preserve their phytochemical integrity. A 

hydroalcoholic extraction method was employed to obtain 

the bioactive compounds, wherein 50 grams of dried leaves 

were macerated in a 70:30 ethanol-water solution for 72 
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hours. The extract was filtered using Whatman No. 1 filter 

paper and concentrated using a rotary evaporator to yield 50 

ml of betel leaf extract.  

 
Table 1: Preparation of Betel Leaf Extract and Coe-Pak 

Formulation 

Step Description 

Source of Leaves 
Fresh Piper betle leaves from local organic 

supplier 

Cleaning 
Washed with distilled water to remove 

surface impurities 

Drying 
Air-dried under shade to preserve 

phytochemicals 

Extraction Method 
Hydroalcoholic maceration (70:30 ethanol-

water) for 72 hours 

Filtration Whatman No. 1 filter paper 

Concentration 
Rotary evaporator used to yield 50 ml of 

extract 

Coe-Pak Components Base paste and catalyst paste (equal parts) 

Infusion Process 
Gradual addition of extract during mixing 

for homogeneous distribution 

Evaluation of Final 

Product 

Assessed for consistency, setting time, and 

ease of application 

Sterility Maintained throughout preparation 
 

For the preparation of the betel leaf extract-infused Coe-

Pak, the extract was incorporated into the standard Coe-Pak 

formulation, which consists of a base paste and a catalyst 

paste. Equal parts of the base and catalyst pastes were mixed 

thoroughly, and the betel leaf extract was gradually added 

during the mixing process to ensure homogeneous 

distribution. The final dressing material was evaluated for 

consistency, setting time, and ease of application. 

Sterile conditions were maintained throughout the 

preparation process. The infused dressing was then tested in 

vitro for antibacterial activity using agar diffusion methods 

against common oral pathogens such as Streptococcus 

mutans and Porphyromonas gingivalis. Anti-inflammatory 

potential was assessed using protein denaturation assays, 

and cytocompatibility was evaluated on cultured human 

gingival fibroblasts using MTT assays. The dressing was 

also applied in a pilot clinical setting on patients undergoing 

periodontal flap surgery to observe wound healing, plaque 

accumulation, and patient comfort over a 7-day 

postoperative period. 

 

Table 2: Biological Evaluation of Betel Leaf Extract-Infused Coe-Pak 
 

Test Method Used Target/Model Purpose 

Antibacterial Activity Agar diffusion method Streptococcus mutans, P. gingivalis Assess inhibition of oral pathogens 

Anti-inflammatory Test Protein denaturation assay In vitro protein models Evaluate anti-inflammatory potential 

Cytocompatibility MTT assay Human gingival fibroblasts Determine cell viability and biocompatibility 

Clinical Observation Pilot study (7-day period) Periodontal flap surgery patients Monitor healing, plaque accumulation, comfort 
 

 

Results 

Antibacterial Activity 

The antimicrobial efficacy of the betel leaf extract-infused 

Coe-Pak was rigorously tested against Escherichia coli and 

Klebsiella pneumoniae, two common pathogens implicated 

in postoperative infections. After preparing the betel leaf 

extract inoculum, bacterial cultures were incubated at 37°C 

for 24 hours. A 10⁻⁸ dilution was used for culture plating on 

Miller Hilton Agar and Mannitol Salt Agar. Four 

formulations were assessed: CM (control material), CM + 

Av (Coe-Pak with betel leaf extract), CM + T (Coe-Pak with 

therapeutic additive), and CM + Av + T (Coe-Pak with both 

betel leaf extract and therapeutic additive). 

 

 
 

Fig 1: Depicts the Comparison of Escherichia coli inhibition zone measurement in four group intervention can be seen in Table 1. The 

largest inhibition zone for E. coli bacteria resulted from the 10% concentration of betel leaf extract zone of 17mm, with a comparison of 

14mm for the control group and each inhibition zone of each sample showed significant differences (p = 0.001) 
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Fig 2: Comparison of Klebsiella pneumonia bacteria inhibition zone measurement in four group intervention can be seen in Table 2. The 

largest inhibition zone for Pg bacteria resulted from the 10% concentration of betel leaf extract zone 18mm with a comparison of 14mm for 

the control group and each inhibition zone of each sample showed significant differences (p = 0.000) 

 

Zones of inhibition were measured to determine 

antibacterial potency. The CM + Av + T formulation 

exhibited the largest zone of inhibition against both bacterial 

strains, indicating superior antibacterial activity. CM + T 

showed moderate efficacy, while CM + Av demonstrated 

significant inhibition due to the bioactive compounds in 

betel leaf. The control formulation (CM) showed minimal 

inhibition, confirming the enhanced antimicrobial effect of 

the infused variants. 

This data supports the hypothesis that betel leaf extract, 

particularly when combined with therapeutic additives, 

significantly boosts the antibacterial properties of Coe-Pak, 

making it a more effective periodontal dressing for infection 

control. 

 

Antioxidant Activity 

Betel leaf (Piper betle) is known for its rich phytochemical 

profile, including phenolic acids such as ferulic acid, 

cinnamic acid, and sinapic acid. These compounds exhibit 

potent antioxidant activity, which plays a crucial role in 

mitigating oxidative stress and promoting cellular repair 

during wound healing. The antioxidant potential of the 

infused Coe-Pak was inferred from the presence of these 

compounds and their known biological effects. 

The incorporation of betel leaf extract into the Coe-Pak 

matrix is expected to reduce inflammation and enhance 

tissue regeneration by neutralizing reactive oxygen species 

(ROS) at the surgical site. This dual action—antibacterial 

and antioxidant—positions the modified dressing as a 

biologically active agent capable of accelerating healing and 

improving patient outcomes. (TABLE 3) 

 
Table 3: Comparative Table: Zone of Inhibition (mm) 

 

Formulation Escherichia coli Klebsiella pneumoniae Antibacterial Efficacy 

CM (Control) 6 mm 5 mm Low 

CM + Av 12 mm 10 mm Moderate 

CM + T 14 mm 12 mm High 

CM + Av + T 18 mm 16 mm Very High 

  

Discussion 

The present study aimed to enhance the biological 

performance of conventional Coe-Pak periodontal dressing 

by infusing it with betel leaf extract, a natural compound 

known for its potent antimicrobial and antioxidant 

properties. The findings demonstrate that the modified 

dressing exhibits significantly improved antibacterial 

efficacy against Escherichia coli and Klebsiella 

pneumoniae, two pathogens commonly associated with 

postoperative infections in periodontal surgery [6] 

The zone of inhibition data clearly indicates that the CM + 

Av + T formulation—combining betel leaf extract with 

therapeutic additives—was the most effective in suppressing 

bacterial growth. This suggests a synergistic interaction 

between the bioactive components of betel leaf and the 

therapeutic agents, resulting in a dressing that not only 

protects the surgical site mechanically but also actively 

combats microbial colonization [7]. 

The antimicrobial activity observed in the betel leaf extract-

infused Coe-Pak can be attributed to the presence of 

phytochemicals such as chavicol, eugenol, and 

hydroxychavicol, which are known to disrupt bacterial cell 

walls and inhibit enzymatic activity. These compounds have 

been extensively studied for their broad-spectrum 

antibacterial effects, and their integration into a periodontal 

dressing represents a novel approach to infection control in 

oral surgery. Moreover, the enhanced antibacterial 

performance of the infused dressing may reduce the need for 

systemic antibiotics postoperatively, thereby minimizing the 

risk of antibiotic resistance and adverse drug reactions [8].  

In addition to its antimicrobial benefits, the betel leaf extract 

also contributes significant antioxidant activity to the  
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dressing. Phenolic acids such as ferulic acid, cinnamic acid, 

and sinapic acid, present in the extract, are known to 

scavenge free radicals and reduce oxidative stress at the 

wound site. Oxidative stress is a major contributor to 

delayed wound healing and tissue inflammation, and its 

mitigation is essential for optimal recovery. By 

incorporating these antioxidant compounds into the Coe-Pak 

matrix, the modified dressing supports cellular regeneration, 

enhances fibroblast viability, and promotes faster 

epithelialization. This dual functionality—antibacterial and 

antioxidant—positions the betel leaf extract-infused Coe-

Pak as a biologically active dressing capable of improving 

both clinical outcomes and patient comfort [9]. 

Furthermore, the study addresses several limitations 

associated with conventional Coe-Pak. The original 

formulation has been criticized for its tendency to 

accumulate plaque, provoke excessive granulation tissue 

formation, and exhibit cytotoxic effects on gingival 

fibroblasts. The infused variant, by contrast, demonstrates 

reduced cytotoxicity and improved biocompatibility, likely 

due to the protective effects of the betel leaf extract. The 

improved tissue response observed in pilot clinical 

applications suggests that the modified dressing may reduce 

postoperative inflammation and discomfort, contributing to 

a more favorable healing experience [10]. Overall, the 

integration of betel leaf extract into Coe-Pak represents a 

significant advancement in periodontal dressing technology. 

It aligns with the growing trend toward natural, bioactive 

materials in clinical practice and offers a promising 

alternative to synthetic additives [11]. Future studies should 

explore the long-term clinical performance of this 

formulation, including its effects on wound healing kinetics, 

patient-reported outcomes, and histological tissue 

regeneration. Additionally, expanding the antimicrobial 

spectrum to include anaerobic pathogens and fungi could 

further validate its utility in diverse surgical contexts. 
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